The treatment of coordination in a multilingual MT-system as EURO T R A poses two major problems:
Introduction
It is w ell k n o w n th a t c o o r d in a tio n is o n e o f th e m o s t p rev a len t a n d c o m p le x co n s tr u c tio n s in E u r o p e a n leinguages w h ich ca u ses g re a t d ifficu lties in all sy n ta c t ic fo rm a lism s. A t p resen t in E u r o tr a , n o t all a s p e c ts o f c o o r d in a tio n are co v ered . In th e first p a rt o f th is p a p e r, I w o u ld like t o illu stra te h o w c o o r d in a tio n is h a n d led in E u r o tr a in a n a ly sis, in tra n sfer a n d in g e n e ra tio n cind I w ill co m m e n t o n so m e o f th e u n iversal m ech a n ism s o r co n s tra in ts , w h ich w e e x p lo it in o r d e r to a v oid o v e rg e n e ra tio n a n d t o fa cilita te th e tra n sla tio n o f c o o r d in a te d stru ctu re s.
(F o r in fo rm a tio n o n th e E u r o t r a lin g u istic th e o r y as w ell as th e o v e ra ll o b je c t iv e s o f th e p r o je c t see P ersch k e 1986, J a sp a ert 1986, A r n o ld 1986 a n d R a w et al.
1 9 8 9 ). In th e s e co n d p a rt I w ill g o in to tw o o f th e d ifficu lt a reas, th a t w e are w o rk in g o n a t th e m o m e n t.
2
Basic Coordination-an Example B a s ic c o o r d in a t io n is d efin ed as c o o r d in a tio n o f co n stitu e n ts w ith th e sa m e ca t eg o ry , i.e. " J o h n a n d M a r y " , " h a p p y o r s a d " e tc.
T h e fo llo w in g s e c tio n g iv e s a sh o rt d e s crip tio n o f th e tra n sla tion o f a sen ten ce c o n ta in in g a c o o r d in a te d s tr u c tu r e fr o m D a n ish in to E n glish . T h e fo llo w in g e x a m p le is u sed:
(1 ) B å d e U S A , J a p a n o g K in a v iser in teresse fo r E F b o t h u sa, ja p a n a n d c h in a sh o w in terest fo r eec (lite r a l tr a n s la tio n )
A nalysis
T h e fig u res 1 a n d 2 sh o w th e stru ctu ra l rep resen ta tion o f th e sen te n ce (1 ) a t tw o o f th e s y n ta c tic levels in th e E u r o tr a th e o ry : E C S -th e c o n s titu e n t stru ctu re. an d IS-th e d e e p s y n ta c tic stru ctu re . B etw ee n th e se levels w e h a v e a th ir d level, E R S -th e su rfa ce s y n ta c tic s tru ctu re , b u t w ith r e sp e ct t o c o o r d in a t io n th e E R S an d IS rep resen ta tion s axe q u ite sim ila r s o E R S is left o u t in th ese ex a m p le s .
C o m p a r in g th e tw o stru ctu ra l rep rese n ta tio n s in fig u re 1 a n d fig u re 2, w e ca n n o te th a t th e in te rm e d ia te n o d e s a t E C S , " c s l " a n d " c s 2 " , h a v e b e e n d e le te d a t IS. T h e ir m a in fu n c tio n is t o g r o u p th e c o n ju n c ts a n d th e c o n ju n c tio n s to g e th e r in th e co n s titu e n t a n a ly sis at E C S a n d t o p re v en t o th e r c a te g o r ie s fr o m e n te rin g th e c o o r d in a te s tr u c tu r e d u rin g th e p^lrsing p ro ce s s . T h e rep resen ta tio n a t E C S is in s o m e re sp e cts s im ila r t o th e o n e p re sen te d b y G a z d a r et al.
(1 9 8 5 ). G P S G uses a co n stitu e n t sim ila r t o th e cs2 n o d e fo r all p a rts o f th e c o o r d in a te d stru ctu re .
W e h ave in tr o d u c e d a m o re c o m p le x c o n s titu e n t, c s l , fo r th e first tw o c o n ju n c ts in o rd e r t o sp e e d u p th e p a rsin g p ro ce ss.
T h e IS lev el, w h ere th e c o n s titu e n ts axe d efin ed as d e p e n d e n c y stru ctu re s co n s is tin g o f a g o v e r n o r a n d a n u m b e r o f a rg u m en ts a n d m o d ifie rs, is ch a r a c terized b y th e c a n o n ica l o r d e r in g o f th ese co n s titu e n ts . S in ce c o o r d in a tio n is n ot a d e p e n d e n c y rela tio n , th e su rfa ce o r d e r o f th e c o n s titu e n ts in c o o r d in a t e stru ctu re s is n o t ch a n g ed .
T h e c o n ju n c tio n , th e c o m m a a n d th e p r e c o n ju n c t io n " b å d e " a re d e le te d a t IS. T h e ir sem a n tic co n te n t is p reserv ed as a fe a tu re " [co n ju n c tio n ]" o n th e to p 
Transfer
In th e tra n sfer ph a se, th e D a n ish -E n g lish tra n sfer m o d u le tra n sla tes th e le x ica l valu es o f th e c o n ju n c ts in to E n g lish . T h is is p r a c tic a lly a ll th a t h a p p e n s. T h e rest o f th e stru ctu re is tra n sla ted b y a d e fa u lt m e ch a n ism , th a t s im p ly tra n fers it in to th e ta rg e t la n g u a g e IS s tru ctu re w ith o u t a n y ch a n g es (fig u re 3 ) . T h e la st s te p o f th e tra n s la tio n p r o c e s s w h ich w ill c o n ce rn us here, is p erfo rm e d d u r in g g e n e r a tio n in th e E C S g ra m m a r o f th e ta rg et la n g u a g e, w h e re th e E nglish c o n ju n c tio n s a re in se rted o n th e b a sis o f th e se m a n tic fea tu res c o m p u te d in the a n a ly sis. T h is g iv e s u s a s tru ctu ra l rep resen ta tio n like th e o n e in fig u re _I___ , I a n d I det n n n the USA Japan Kina
Figure 4: E C S
T h e fin al resu lt is th e fo llo w in g sen ten ce:
(2 ) T h e U S A , J a p a n a n d C h in a ta k e in terest in th e E E C
A t E C S in g e n e ra tio n th e " c s " n o d e s h a v e re a p p e a re d . T h e y m ak e it easier t o in sert th e c o n ju n c tio n s in th e righ t p la ce s. In sy n th esis w e d o n o t n eed to d istin g u ish b e tw e e n " c s l " a n d " c s 2 " , b e c a u s e w e k n o w fr o m th e an alysis, e x a c tly w h ich co n s titu e n ts a re t o b e c o n jo in e d .
A n eq u iv a len t t o th e p r e c o n ju n c t io n " b å d e " h as n o t b e e n cre a te d a n d th is is p a rt o f th e ju s tific a t io n fo r th e fe a tu riz a tio n o f th e c o n ju n c tio n s , sin ce th e o c c u r re n ce o f th ese p r e c o n ju n c t io n s sh o w m o n o lin g u a l v a ria tion s. In E n glish " b o t h " is c o n s id e r e d a s tr ic tly b in a r y c o n ju n c tio n , p r o b a b ly b e c a u s e o f th e h o m o n y m y w ith th e q u a n tifie r w ich c o r r e s p o n d s t o " b e g g e " in D a n ish . In D a n ish " b å d e " m a y o c c u r w ith a n y n u m b e r o f c o n ju n c ts .
W e c a n a ls o n o te , th a t th e c o m m a h as b e e n tra n sla ted as a c o m m a a n d n o t as a le x ica l c o n ju n c t io n as in (3 ): (3 ) J a p a n a n d th e U S A a n d C h in a ta k e in terest in th e E E C T h is is a m a tte r o f s ty le a n d ta ste . L ik e a jo k e r in a g a m e o f ca rd s , th e c o m m a c a n ta k e th e p la c e o f a n y c o n ju n c t io n in a c o o r d in a te stru ctu re , p r o v id e d th a t th ere a re a t lea st th re e c o n ju n c ts a n d th a t th e c o m m a d o e s n o t a p p e a r w ith th e first o r th e la st c o n ju n c ts (e x c e p t in e n u m e r a tio n s ). I f w e a llo w e d su ch v a ria tion s w e w o u ld g e t a m u ltip le o u tp u t, a n d sin ce th e o u tp u t o f a m a ch in e tra n sla tion s y s te m p e r fe r a b ly sh o u ld b e o n e s o lu tio n , w e h ave ch osen th e o n e in (2 ).
Universal Constraints
In o rd e r t o p e rfo rm th e tra n sla tio n d e s c r ib e d a b o v e , w e h ave relied o n a n u m b e r o f gen era l p ro p e rtie s , th a t seem t o b e th e sa m e fo r all c o o r d in a te d s tru ctu re s.
Beu* Level Constreunts
In o r d e r t o b e a b le t o c o o r d in a te all ca te g o rie s , w e w a n t t o u n d e r s p e c ify th e ca te g o r y valu e. T h e a d v a n ta g e is o f co u rs e th a t w e ca n use o n ly o n e b a s ic set o f rules t o h a n d le all ca ses o f c o o r d in a tio n o f alik e co n s titu e n ts :
1.
.
3. (6 ) B o th X a n d Y Ite ra tiv e c o o r d in a t e stru ctu re s c o n sist o f m o re th a n tw o co n ju n c ts as in (7 ):
(7 ) X a n d Y a n d Z a n d . T h e o c c u r r e n c e o f p r e c o n ju n c t io n s in b in a ry a n d ite ra tiv e c o o r d in a tio n is la n g u a g e sp e c ific as sh o w n in th e tra n sla tio n e x a m p le a b o v e .
.H ier2irchy
I f w e w a n t t o in tr 
.4 C ooccurrence R estrictions
F in a lly , w e h a v e t o p o s e c o o c c u r r e n c e r e s trictio n s o n th e c o n ju n c tio n s b o t h w ith re g a rd t o th eir se m a n tic t y p e a n d th eir p a r a d ig m a tic d is trib u tio n . T h e w a y in w h ich c o o c c u r r e n c e re s tr ic tio n s a re ex p re sse d is a m o n o lin g u a l m a tte r. F or E u r o p e a n la n g u a g es, w e ca n d istin g u ish 5 b a s ic u n iv ersa l ty p e s o f co o r d in a tio n . T h e sem a n tic r e s trictio n s im p ly th a t w e c a n n o t h a v e a c o o r d in a t io n like (8 ) o n th e sa m e h iera rch ica l level. U n fo rtu n a tely , w e c a n n o t ju s t tra n sfer th is a n a ly sis d ir e c t ly t o th e E u ro tria n m o d e l, b e ca u se o f th e s tra tifica tio n a l d esig n o f th e s y ste m w h ich im p lie s th a t differen t in fo rm a tio n is c o m p u te d a t differen t levels. T h is m ea n s th a t w e c a n n o t a ccess th e in fo rm a tio n a b o u t th e s y n ta c tic fu n c tio n o f th e c o n s titu e n ts a t E C S b e ca u se it is n o t c o m p u te d b e fo r e th e n e x t lev el. W e h a v e t o w r ite ru les fo r all p o ssib le co m b in a tio n s o f c o n s titu e n ts a t E C S . T h e resu lt is a p ro v is io n a l o v e rg e n e ra tio n at E C S b e fo r e th e v a lid a tio n o f th e c o n s tr u c tio n s c a n ta k e p la ce a t E R S a n d IS. T h e q u e s tio n is n o w , w h e th e r c o n ju n c tio n re d u c tio n rea lly is an irrelevant ru le o r w h e th e r th e c o n c e p t o r s o m e in sta n ce o f it c o u ld b e useful. F rom th e p o in t o f v ie w o f m a ch in e tra n s la tio n o n e o f th e first th in g s t o b e in v estig a ted is th e tr a n s la tio n a l rele v a n ce. C o n s id e r th e fo llo w in g e x a m p le s:
Com plex Cases o f Coordination

C oordination o f Unlike Constituents
Incom plete Constituents
(5 ) I k n o w th e w o m a n w h o p a in ted _ a n d y o u m et th e m a n w h o s to le the In th e E n g lish a n d D a n ish sen te n ces th e ru les fo r ' A c r o s s -th e -b o a r d e x tr a c t io n ' seem t o b e th e sa m e a n d w e ca n p r o d u c e a sim ilar su rfa ce stru ctu re. In th e tra n s la tio n in to G e r m a n (5 b ) it is o b v io u s th a t th e sa m e m ech a n ism d o e s n o t w o r k a n d th a t th e se n te n ce is u n g ra m m a tica l. In G e rm a n , d ifferen t op erar tio n s h a v e t o ta k e p la c e i f w e w an t t o cre a te an a d e q u a te tra n sla tion . In ord e r t o d o th is, th e G e r m a n g e n e r a tio n m o d u le m u st h ave a cce ss t o th e c o m p le te in fo r m a tio n .
(6 ) J o h n o ffe re d _ a n d H a rry g a v e S a lly a C a d illa c (6 a ) J o h n t ilb ø d _ o g H a rry g a v S a lly en Cadillac (6 b ) * J o h n b o t _ (a n ) u n d H a rry g a b S a lly ein en C a d illa c
In ( 6 ) - ( 6 b ) th e sa m e p r o b le m arises, h ere tw o co n stitu e n ts are e x tr a c te d
fr o m th e first c o n ju n c t a n d a g a in an eq u iv a len t su rfa ce rea liza tion is im p o ssib le in G e r m a n b e c a u s e o f th e d e ta c h e d p r e p o s itio n " a n " . (7 ) sh ow s th a t this ty p e o f e x tr a c tio n is p o s s ib le i f th e v e r b d o e s n o t h ave a d e ta c h e d p refix.
(7 ) J o h n v erk a u fte u n d H a rry g a b S ally ein en C a d illa c
In ( 8 ) - ( 8 b ) an equ iv a len t stru ctu re c a n n o t b e b u ild n eith er in D a n ish n o r in G erm a n . je c t it takes-eith e r t o " leg en " / " lae g g e" o r t o " ste lle n " / " stille " in G e rm a n a n d D an ish . A n ew v e r b m u st b e in tr o d u c e d in th e tw o ta rg e t la n g u a g e s t o en su re th e co r r e c t tra n sla tio n o f th e s e c o n d p a rt o f th e cla u se t o m a tch th e s e m a n tic fea tu res o f th e o b je c t .
In th e se ca ses a c o m p le tio n o f th e in c o m p le te c o n s titu e n ts b y fillin g th e g a p s
w o u ld m a k e th e tra jisla tio n m u ch easier.
Some Solutions
F rom th e e x a m p le s in s e ctio n 4 it is o b v io u s th a t in s o m e ca ses g a p s h a v e t o b e filled at IS. W e c a n n o t b e su re th a t th e in c o m p le te c o n s titu e n ts h a v e eq u iv a len ts in th e ta rg e t la n g u a g e . T h e p r o c e s s o f r e d u c tio n a n d e x tr a c tio n is m o n o lin g u a lly d e te rm in ed a n d h ea v ily in flu en ced b y p h e n o m e n a as su rfa ce s y n ta x , h o m o n y m y a n d sele ction a l p ro p e rtie s o f le x ica l ite m s. T h is m ea n s th a t w e h a v e t o lea ve it u p t o th e ta rg et level g e n e ra to r t o p r o d u c e th e c o r r e c t d e g ree o f r e d u c tio n o n th e b a sis o f th e m a x im a l stru ctu re a t IS. H ow ev e r, th ere is n o n eed t o tre a t e v e ry 
